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This inventicnn relates to microphones. The
term “micravhene” is employed in this specifi-
cation to mean 3 device for translating sound

. into electrical variatic s.

Microphones of very high fidelity are available
nowadays but, in c~neral, the high fidelity 1s ob-
tained at the expence of sensitivity and more or
less powerful valve amplifiers are necessary for
use thc;re,wth A rdingly the signal/nolse ra-
tio of 4 good qua mlcmp one and associated
amplifier ins taliatica is apt to be poor, especially
for weak sounds, owing to the noise level due
mainiy to thermal azitation in the input circuit
of the amplifier. The present invention seeks to
meet this difScuity.

According to this

invention a microphone com-
prizes an eizctron d arge device (preferably an
efoctron multipler) having  a photo-sensitive
cathode, a source of light, means for projecting
light frum said source to szid cathode after at
least one rcflection, means recpensive to inci-
dent sound for meving the refiecting surface, and
means interposed in the reflected light path and
s0 arranged as to ccntirol, in dependence upon
movements of said surface, the amount of light
falling upon said cathode, sound signals keing
taxen from the output of said discharge device.
Preferably the lisht {s reflected a piurality of
times from the acousztically moved surizce before
reaching the cithi:- g, so that an inertia-free “op-
tical lever” effect s obtained, a small movement
of said surface p. . ducing a large change in the
Hght incident upon ~Yi2 cathode,

The invention is iliustrated in the accompany-
ing drawing which cshows, schematically, two em~
bodiments thereof.

Referring to Fizure 1 which shows one form
of michophone in accordance with the invention
there is employed a box or container { with an
opening 2 in c¢ne face and a thin, lizht, sheet dia~
phragm 3 of any cnnvenient {orm e. g. a3 metal
ribkon, is d;smv.:fl taneath this opening. The
front- ra.ce 3a of the ¢:iaphragm is exposed to in-
cident sound and the rear fate 3 is In"h'y pol-
ished or plated =0 25 Yo contr: )
ror. The diaphrazm is suilt *:.ty Sus
carried a predetermined "‘}:rt distance in front
of a fixed second refisctor 4 5o that the two mir-
vrrailel to ena another. A fuite

able zlit- ue souss x5 of it and associtod iensg
system 6 Is arras zh an
aperture 4a rear one end of tiﬂ se< ond reflector

4 on to the diaphragm-retlector 3 so that the
light._strikes said dicphragm-reflector at a pre-
determined angle, say 45°, to its general plane.
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Light is reflected from the dlaphragm reflector
to the second reflector and thence back to the
diaphragm reflector and tlhience back to the sec-
ond refiector . . . and so o4, for a predelermined
number.of reflections so thes the light path b«
twecen tihe tao reflectors is of zig-zaz form. The
iizht path is represented conventionally by a
chain line. Light finally reflected from the dia-
phragm-reflector 3 is brought to a focus on ore
edge of 3 second slit-like aperture 45 near the
other end of the sccond reflector 4 but some
passes through to the photo-clectric cathorde
of an ¢lectron multiplier tube 3. It i3 arranzs
that, in the statie eordition, akbout half the
passes onto the multinler cathode T,
seen that acgustic vibration of the &
refeclor will cause variation.of the ]
dent on - the phote-cathode of the
For example, if the diaphragm-reile
throtuzh a distance d the Jateral mov
light image at the focus will be (assur
the angle of incidence of lizhi) nd =
the number of reflections of the light in it:. LMS-
sage theretn. In practice n can be as hizl as
20 and a rcasonably sharp focus still be obtained.
The electron muliiplier 8 which is preferably
mounted inside the box, may be of any known
type, e, g. it mdy he as shown of the type com-
prising a phots-cathode 1 and a pluralily of
secondary emitier electrodes 9 arranged in one
plane, a plurality of fleld electrodes 10, and a
single meshed electrode {2a are arranged in a
second porallel plane and oppasite the cathcde
and secondary emitter clectrodes, and an output
electrode {{ mounted at cne end between the
two parallel planes and at rizht angles thereto.
Tt.e fleld electrode 10a opposile the cathode T
shouid be lizht permeable—e, g. of mesh form—
and the usual magnetic field is applied, e. g. by
means of an electro- or permanent magnet struc-
ture (not shownd. The microphone output is,
of course, taken from the output electrode circuit
of the multiptier through a3 suiable coupling de-
vice such as a trazsformer (nef shown), .

In the madifeation shown in Fijure 2 ligwt
from a source is passed via a condenser bing s“«-
tem (3 on to a £rst transparent opti eul gratd
{3 and therce vix s lens 15 and diaphragm re-
flector 3 10 a second *ransparent optical gratis
18, an {mage of the frst grating 14 being s
on W th cond grag.n'; {§. Lizht pazzed
throush thie second grating
collector lens system (T on bo the photo-sensitive
cathode of an electron multiplier represented
at 8. The respective dimensions of the gratings
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depend on the optleal magnification of the sys-
tem. I this is unity the gratings are identical.
The gratings consist of alternate opaque and
translucent “bars” and the arrangement is such
that ii the candition of rest, §. e. in the absence
of incident sound upon the diaphragm 2 the image
of the first grating s displaced by oune half “bar”
with respect to the second grating so that the
second grating passes one half the amount of
light it would pass were the first grating removed.
On displacement of the diaphragm 3 by applied
sound the lmage of the fArst grating moves with
respect to the second grating so that the amount
of light passed to the tube B is correspondingly
~varfed. Optical gratings with many thousands
of lines or "bars" per inch are available so that
great sensitivity can be obtalned. If desired, the
light between the gratings may be subjecled to a
plurality of reflections and not mere¢ly once as
shown in Figure 2,

What is claimed is:

1. & microphone comprising in combination &
casing member having a large and a small aper-
ture therein, a pair of reflecting surfaces located
near said large aperture in said casing, means
for projecting a light heam on one of said sur-

. faces through the small aperture of said casing,
the other one of said surfzces having a plurality
of apertures therein, said surfaces being posi-
tioned within said casing so that said beam is
reflected from one surface to the other and back
a plurality of times, an electron discharze device

of the electron multiplier type suppeorted within

sald casing, said elcetren cdischarge device have-
ing an input electrode pasitioned in tie path of
the light beam as it leaves the reflecting surfaces
and passes throush one of said apertures, said
device having an output electrode from which
electrical charges may be taken outside of said
casing, and means respensive to sound waves for
moving at least one of said reflecting swerfaces
to thereby alter the path of said lizht beam and
the amount of light reaching said input electrode,

2. A microphone comprising in combination a
casing member having a large and a small aper-
ture therein, a pair of reflecting surfzaces located
near seid large aperture in said casing, a metallic
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ribbon interposed between the Jarge casing aper-
ture and one of sald reflecting surfaccs, means
for profecting a light beam on one of sald sur-
faces through the :mall aperture of sajd casing.
the other one ot said surfaces having a plurality
of aportures therein, said surfaces being posi-
tioned within =aid casing so that =aid beam ls
reflected Irom one surface to the other and back
‘a8 pluralily of timfr:, an electron dizcharze de-
vice of the eleciron mullipiler type supported
‘within sald casing, said electron discharye de-
vice having an inpul elcctrode positinged in the
path of the light beam as it leaves the reflecting
surfaces and passes through one of sald aper-
tures, sald device having an oulput electrode
from which electrical charges may be taken out-
side of sald casing, and means rezponsive to sound
waves for moving at least one of =aid reflecting
surfaces to thereby alter the poth of said lizht
beam and the amount of light reaching said in-
put electrode.

3. A microphone comprising a casing member
having a large aperture in the frent portion and
4 smull aperture in the rear pertion thereof, a
pair of reflecting surfaces located rear said large
aperture of said casing, a lens interposed hetween
said small aperture and one of said reflicting
surfaces, means for projeciinz a lvht beam
through said aperture and said lens
of said surfaces, the other ons nof
having a plurality of apertures i
e withi

suppurted within sa
charze device havi
In the cath of
reflectinT surfac
aperiures, said dey ravine an o
from wkich electrical charges 1 taken oute
side of szid casing, and means re: sive to sound
vaaves for moving at least one of said reflecting
surfaces to thereby alter the path of said light
beam and the amount of light reaching said in-
put electrode.

GEORGE BALDWIN BANKS.
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